Retinoyl beta-glucuronide: a biologically active interesting retinoid.
Numerous reports have indicated that the biological activity of all-trans retinoyl beta-glucuronide (RAG) is similar to that of all-trans-retinoic acid (RA), but without the toxic side effects of RA. In the present series of studies, we report new findings that support the contention that RAG can function as a nontoxic substitute for RA in a variety of clinic settings. One study on the effects of s.c. injected graded doses of RA and RAG (20-480 micromol/kg BW) into pregnant Sprague-Dawley rats showed that any differences between RAG and RA could be observed only at the highest dose levels of 360 and 420 micromol/kg BW, with RAG being much less toxic than RA. Similarly, daily topical application of RAG (0.16-1.6%) and RA (0.1-0.5%) to shaved swine dorsal skin for six mo resulted in redness and scabbing in RA-treated patches, and to a lesser extent in 1.6% RAG-treated, but not in other RAG-treated patches. Histological scores were significantly higher in the dermis and epidermis of RA-treated pigs than in RAG-treated pigs. Studies to document the pharmacokinetics of chronically administered RAG in mice indicated that, unlike RA, sustained blood levels of parent retinoid (RAG) can be achieved during at least 2 mo of daily administration. Another investigation to study the effects of RAG on the development and growth in nude mice of tumors derived from the human neuroblastoma cell line LA-N-5 showed that s.c. injection of RAG (30 micromol/kg BW) reduced tumor formation when the retinoid was first administered 3 d before tumor injection and continued daily for 30 d thereafter. In established tumors, RAG was shown to inhibit progressive tumor growth, the antitumor effects of RAG being comparable with RA. However, with RAG, as opposed to RA, there were no significant adverse physical side effects. Based on the results of these series of studies along with ample published reports over the last 15 y, we conclude that RAG may be a safe and effective alternative to RA and some other retinoids that are presently being utilized in the clinic.